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Abstract 
The present study aimed at investigating how the overall token frequency (OTF) and 
positional specific token frequency (PSTF) of logographeme affected the writing 
performance across grades. A total of 13 students in grade 2, 15 students in grade 4, and 17 
students in grade 6 from an ordinary primary school in Hong Kong participated in the 
delayed copying task of pseudo-characters of left-right configuration constructed by four 
logographemes. Four categories of stimuli (HH, HL, LH and LL) were constructed according 
to the OTF and PSTF of logographemes. Results showed that main effect of OTF was found 
across the three grades and the effect of PSTF was significant only between the HH (high 
OTF and high PSTF) and LL (low OTF and low PSTF) categories in grade 2. Meanwhile, 
there was a trend of decreasing effect of OTF across grades. The results appear to support that 
logographeme was the basic processing unit in writing Chinese characters and its role 
decreased across grades.  
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Introduction 
Many studies proposed that there is a strong relationship between reading and writing 
(Tan, Spinks, Eden, Perfetti & Siok, 2005). Some of them hypothesize that the processing of 
characters during reading can be applied to the processing of writing of characters. Other 
proposed that writing differs from reading only because of the involvement of more 
peripheral processes (Behmann & Bub, 1992). However, it is common experience that a 
written word can be recognized but cannot be produced in its written form. There are 
situations that children can recognize words but are not able to write them during their 
development. A recent case study of a Chinese adult who suffered from severely impaired 
writing ability but reserved intact reading ability after stroke suggested that reading and 
writing are distinct components of processing (Bi, Han & Zhang, 2009). On the other hand, 
studies of patients with normal single word comprehension produced semantic errors in only 
one of the output modalities, either oral or written spelling. That means some patients could 
write but not read while some could read but not write. This suggested that orthographic 
and phonological outputs are independent in alphabetic scripts (Caramazza & Hillis, 
1991). Therefore, studies on reading process cannot be directly applied to writing. In order to 
understand more about the processing of characters during writing, writing task should be 
employed instead of recognition task.  
According to Caramazza, Micheli, Villa & Roman (1987), the spelling process of 
University no.: 2006403826 
 
 - 4 - 
alphabetic script (for example, English) involves a series of sub-processes. In the spelling 
process, a graphemic representation is generated and then sent to the graphemic output buffer 
before it is spelled orally or written down. According to Badecker, Hillis & Caramazza 
(1990), the graphemic output buffer refers to a temporal memory system which is responsible 
to retain the graphemic representation of a word before it is orally spelled out or written down. 
From the study of Badecker et al. (1990), which investigated the writing performance of an 
acquired dysgraphic patient, the distribution of the positions of errors within a word in 
writing spelling showed an asymmetric, bow-shaped curve. It was suggested that the pattern 
was attributed by two sources of effects in the graphemic output buffer. Firstly, the 
interference effect predicted that the identity of letter representation stored in the graphemic 
output buffer might be distracted by the representations of neighboring letters. As the first 
and last letters of a word had only one neighboring letter, the accuracy rates of them would be 
relatively higher than that of the within word letters. Secondly, the decaying effect of 
temporally held representations predicted that the longer the representation was held in the 
buffer, the easier of its identity to be affected by dissolution. Therefore, the accuracy rate 
decreased from the initial positions to medial positions and became lowest at the last 
positions. The combined effect yielded a bow shape response in their study. However, the 
study was only based on alphabetic script. The basic unit of alphabetic script is letter which 
has specific phonological representation. Writing alphabetic script is production of a 
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sequence of letters in a linear order. Little is known about if the distribution of the positions 
of errors can be applied to other writing systems (for example, Chinese, which is an 
orthographic script). In Chinese, some of the sub-character units (for example, in 站
(zaam6 “stand”)  in 放(fong3 “release”)) do not carry pronunciation and meaning. 
Different from alphabetic script, the sequence of writing the basic units of Chinese character 
may not follow a linear order as in alphabetic script (from left to the right horizontally). 
Moreover, each letter has more freedom in the possible occurring positions within a word of 
alphabetic script but some of the sub-character units of Chinese character never occur at 
specific positions. For example, the  in 放(fong3 “release”) never occur at the left 
bottom position. The positional information of basic units may play an important role in the 
processing of Chinese script writing. Study of Chinese script processing in writing provides a 
gateway for the understanding of orthographic processing.  
Processing of Chinese  
 The multi level interactive activation model proposed by Taft & Zhu (1997) has been 
used to explain the processing of Chinese characters. The model suggested that the 
processing is organized hierarchically into different levels, which include stroke level, radical 
level and character level. During the Chinese characters processing, representation in each 
level is activated and sent hierarchically in the sequence of stoke, radical and then character 
level. Recent studies suggested that the radical can be further decomposed into 
University no.: 2006403826 
 
 - 6 - 
logographemes (Law & Leung, 2000, Han et al., 2007). Therefore, it is reasonable to include 
logographeme processing in the Chinese characters processing model. 
Chinese writing system 
 Before studying the processing of Chinese script writing, identification of the basic 
processing unit and understanding the Chinese writing system are essential. According to 
Law & Leung (2000), logographeme was the basic writing unit for Chinese instead of radical 
that was comparable with the letter in alphabetic scripts, such as, French, English, and 
German. “Logographs” referred to basic writing unit of Chinese characters and “grapheme” 
referred to the basic spelling unit in alphabetic script. Structurally, a character can be divided 
into radicals, semantic radical, which carried information about the meaning of character and 
phonetic radical, which carried information about the pronunciation of the character. In turn, 
a radical comprised of logographemes which were made up of strokes. A stroke was defined 
as a line produced between touching and leaving the paper with a pen.  
Processing unit in Chinese character writing  
 Some studies considered radicals as the basic writing units (Taft & Zhu, 1997; Meng, 
Shu & Zhou, 2000). However, many studies showed that radicals could be further 
decomposed into small units (Chen, Zhou, & Chen, 1987; Law & Leung, 2000; Lam, 2004). 
In the study of a dysgraphic patient who had selective graphemic output buffer impairment 
(Han, Zhang, Shu & Bi, 2007), based on the word length effect (the effect of number of 
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logographemes) identified and the fact that a majority of writing errors were found to be at 
logographeme level they concluded that logographemes were the representational and basic 
processing unit in Chinese character writing. Han et al. (2007) named the graphemic output 
buffer for the writing of Chinese characters as “logographemes output buffer” (LOB).  
 Recent studies showed that positional information of sub-character unit plays a role 
during the recognition of Chinese characters (Ding, Peng, & Taft, 2004; Shu, 2003; Taft, Zhu 
& Peng, 1999). Preschoolers and primary school students were asked to do lexical decision 
on pseudo-characters (with the radicals in correct legal positions) and non-words (with the 
radicals in illegal positions) characters. Subjects starting from six years old, the difference in 
acceptability between the pseudo-characters and non-words increased progressively. By nine 
years old, participants rejected the majority of non-words and accept the pseudo-characters. 
This suggested that the awareness of the positional regularities of basic processing units and 
character structure increased with exposure to written characters and learning (Chan & Nunes, 
1998; Shu & Anderson, 1999).The positional information of the basic processing unit is 
involved in the processing of reading Chinese characters and children acquire the positional 
information at the early age.  
In contrast, little is known about if the positional information of basic units is involved 
in Chinese character writing and how positional information is processed in writing. Upon 
consideration of the writing process, two hypotheses are generated. One suggested that the 
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positional code of a logographeme in the character is attached to the logographeme. For 
example, the representation of “日 (jat6 “day”)” (at left upper) in “影 (jing2 “image”)” is 
different from the “日 (jat6 “day”)” (at the right bottom) in “陌 (mak6 “unknown”)” and 
each“日”is positionally coded at the LOB during the processing. Another hypothesis 
proposed that the logographeme is activated first and the positional information of it in a 
target character is added afterward. That means for a given logographeme, regardless of its 
positions in characters, it only has one representation in the LOB. The present study aimed at 
determining if the positional information of the basic processing unit, logographeme, is 
involved in writing and how it is processed.  
Developmental pattern of Chinese characters processing  
The Chinese characters’ processing of children develops with increasing exposure to 
written materials. Studies showed that characters were processed as a whole unit at the early 
stage of learning in children. With more exposure to written characters, visual chunking skills 
of characters developed and sub-character units were noticed. Children started acquiring the 
knowledge about character structure, positional and functional regularities of basic 
processing units developmentally (Ho, Ng & Ng, 2003; Shu & Anderson, 1999). However, 
previous study about the LOB was only based on the performances of brain damaged 
individuals who had an impaired mature character processing system (Han et al., 2007). Little 
is known about the structural representation in LOB and the role positional information plays 
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in the processing of logographemes developmentally. The aims of the present study are to 
investigate the role positional information plays in the process of writing and the 
developmental trend involved.  
The present study 
By investigating how the overall token frequency and positional specific token 
frequency of logographeme affected the writing performance across grades, it helps to 
determine if the positional information of the basic processing unit, logographeme, is 
involved in writing and how it is processed. Regarding the development of the processing of 
basic writing unit and the positional information of it during writing processing will be found 
by investigation of writing performance of students in different primary grades. 
Two frequency values can be used in describing the frequency of logographeme. The 
first one is the overall token frequency (OTF) which refers to the total frequency of 
occurrence of the logographeme regardless of the positions the logographeme takes, and the 
positional specific token frequency (PSTF) which refers to the frequency of occurrence of the 
logographeme in a specific position within a character. In this study, pseudo-characters were 
used to avoid the influence of previous exposure, familiarity of characters, pronunciations 
and meanings of the characters on the writing task. Each pseudo-character is constructed by 
combining four logographemes placed at four positions: left upper, left bottom, right upper 
and right bottom. Delayed copying task was used in the present study of the writing 
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performance across grades. As the delayed copying task involved the presentation of target 
characters to the participants before they were asked to produce the written form of the 
targets, this procedure serves to simulate the processing of real characters in writing where 
the temporary storage in the LOB is involved.  
 If the positional code is attached to individual logographeme in the processing during 
writing, PSTF of logographeme will directly influence the performance of writing but not the 
OTF. On the other hand, if logographeme is activated first and the positional code is added 
afterward during the writing process, performance of writing should be influenced by both 
the OTF and PSTF. There might also be interaction effect between the two frequencies.   
Method: 
Participants:  
 A total of 45 Chinese primary students, 13 in grade 2, 15 in grade 4, and 17 in grade 6 
were recruited from an ordinary primary school in Hong Kong. Six standardized tests were 
administered to control for the possible confounding factors: non-verbal cognitive ability, 
visual spatial ability, visual motor ability, visual memory ability, and reading ability. These 
tests include the Raven’s Standard Progressive Matrices (Raven, 1986), the Visual memory 
test and the Visual spatial test of the test of Visual perceptual Skills (non-motor) Revised 
(Gardner, 1996a) and the Test of Visual Motor Skills (Gardner, 1996b), the Hong Kong test of 
Specific Learning Difficulties in Reading and Writing (Ho, Chan, Tsang & Lee, 2000) and 
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Hong Kong Graded Character Naming Test (Leung, Cheng-Lai & Kwan 2008). All of the 
participants scored at least 85 in the Raven’s Standard Progressive Matrices (Raven, 1986), 
above -1.13 SD in the Visual memory test, above -0.73 SD in the Visual spatial test, above 
-1.46 SD in the Test of Visual Motor Skills (Gardner, 1996b), above -0.67 SD in the Hong 
Kong test of Specific Learning Difficulties in Reading and Writing (Ho, Chan, Tsang & Lee, 
2000) and above -1.34 SD in the Hong Kong Graded Character Naming Test (Leung, 
Cheng-Lai & Kwan 2008).  
Materials and design 
 Delayed copying task of pseudo-characters was employed. Pseudo-characters of 
left-right structure were constructed for the study as about 65 % Chinese characters learnt in 
primary are left-right configuration according to the Hong Kong Corpus of Primary School 
Characters (HKCPSC) (Leung, 2002). Both left and right components of the characters 
consisted of two logographemes. Only logographemes without meanings and pronunciations 
were used to ensure the level of logographeme in Chinese character processing was not 
influenced by semantic and phonological processing. In doing so, the two logographemes did 
not combine to form radicals which may carry meaning and or sound in the pseudo-characters 
constructed. This helped prevent the combination frequency of logographemes from 
confounding the result. The complexity of characters and the difficulty in processing are 
affected by the number of strokes which in turn may affect the accuracy of response (Zhang, 
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Zhang, Zhou, & Shu, 1999). Therefore, the total number of strokes of pseudo-characters was 
controlled across categories of pseudo-characters and grades. There were 20 different 
pseudo-characters constructed in each grade, therefore, a total of 60 were constructed for the 
three grades. The pseudo-characters were divided into four categories according to the OTF 
and PSTF of logographemes in each grade calculated from the Hong Kong Corpus of Primary 
School Characters (HKCPSC) (Leung, 2002). The detailed information of pseudo-characters 
used in the experiment is summarized in Table 1. 
Table 1: Basic information of pseudo-characters  
Grade 2 High OTF Low OTF 
OTF Mean (Range) 88.5 (39-268) 14.55 (1-31) 
 High PSTF Low PSTF High PSTF Low PSTF 
PSTF Mean (Range) 
LU Left upper 
21 (3-65) 1.2 (1-2) 21 (3-65) 1.2 (1-2) 
LB Left bottom 9 (3-78) 1.2 (1-2) 9 (3-78) 1.2 (1-2) 
RU Right upper 7.5 (4-69) 1.6 (1-3) 7.5 (4-69) 1.6 (1-3) 
RB Right bottom 10.5 (4-81) 2.1 (1-3) 10.5 (4-81) 2.1 (1-3) 
Examples 
    
Number of strokes 
Mean (range) 
10.4 (9-12) 10.8 (10-13) 12 (11-13) 10.8 (9-12) 
Grade 4 High OTF Low OTF 
OTF Mean (Range) 131.2 (46-430) 15.425 (4-39) 
 High PSTF Low PSTF High PSTF Low PSTF 
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PSTF Mean (Range) 
LU Left upper 
32.4 (3-102) 1.5 (1-2) 32.4 (3-102) 1.5 (1-2) 
LB Left bottom 15.8 (3-121) 1.2 (1-2) 15.8 (3-121) 1.2 (1-2) 
RU Right upper 8.4 (4-117) 2.3 (1-3) 8.4 (4-117) 2.3 (1-3) 
RB Right bottom 18.4 (7-139) 3 (1-6) 18.4 (7-139) 3 (1-6) 
Examples 
    
Number of strokes 10.8 (10-12) 11.6 (10-13) 12.4 (11-14) 11.2 (10-12) 
Grade 6  High OTF Low OTF 
OTF Mean (Range) 157.2 (65-549) 23.575 (4-48) 
 High PSTF Low PSTF High PSTF Low PSTF 
PSTF Mean (Range) 
LU Left upper 
37.3 (3-130) 1.5 (1-2) 37.3 (3-130) 1.5 (1-2) 
LB Left bottom 15 (4-153) 1.9 (1-3) 15 (4-153) 1.9 (1-3) 
RU Right upper 10.9 (5-143)  2.3 (1-4) 10.9 (5-143)  2.3 (1-4) 
RB Right bottom 20.8 (9-178) 3.8 (1-8) 20.8 (9-178) 3.8 (1-8) 
Examples 
    
Number of strokes 11 (10-13) 10.6 (10-12) 11.4 (8-13) 10.6 (10-12) 
Procedures  
 Pilot study of the delayed copying task was conducted. Two participants in each grade: 
grade 2, grade 4 and grade 6 were recruited from ordinary primary schools in Hong Kong. 
This helped to find out the appropriate duration of exposure and the delay in the task across 
grades to avoid floor or ceiling effects. Results showed that the stimuli used in the experiment 
and the procedures employed were able to show the effect of OTF and PSTF of 
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logographemes in the writing process.  
 All pseudo-characters were in biu-kai font (標楷體) which is commonly used in primary 
textbooks in Hong Kong. Stimuli were presented through a projector onto a classroom screen 
using PowerPoint 2000. Participants were seated in a classroom. Two high frequency 
characters and one non-targeted pseudo-character presented before the task to familiarize 
them with the task. An A6 answer book was distributed for each participant before task. 
There was a blank square on one page of each sheet in the answer book and a dark square on 
the other page of each sheet. This aimed to ensure each response was not distracted by the 
previous responses. In each trial, a “+” was presented at the middle of the screen for one 
second to draw the attention of participants. Each character was then shown for eight seconds 
followed by two slides with a number “2” and a number “1” on them, each lasted for a 
second. The numbers were used as distracters and the participants were asked to copy the 
pseudo-character after the two slides. All responses were collected in the answer book.   
Data analysis 
Scoring method 
 A numeric scoring method was used. One mark was given to each correctly written 
logographeme at the correct position. Each stimulus consisted of four logographemes. Each 
correct response of a target is awarded four marks.  
Analysis 
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A repeated measure two-way 2 by 2 ANOVA (High vs. Low OTF of logographeme X 
High vs. Low PSTF of logographeme) was performed for each grade as different sets of 
stimuli were used for different grades. This was done to identify the main effects and the 
interaction effects between OTF and PSTF. Comparison of the results across grades would 
reveal the development of those effects.  
Results:  
The overall mean scores and break down average scores of different categories of 
stimuli across the three grades were calculated. The results were shown in Table 2. This 
showed a gradual decrease of score from the HH, HL, LH to LL in grade 2. For grade 4, the 
average score gradually decreased from HH to HL and then to LH. The score became steady 
for LH and LL. In grade six, the high OTF categories scored higher than that of the low OTF 
categories. However, the scores within the same level of OTF were similar. 
Table 2: The average scores in different categories of stimuli across grades 
Grade Overall mean score 
(SD) 
Average score 
High OTF Low OTF 
High PSTF Low PSTF High PSTF Low PSTF 
HH HL LH LL 
Two  29.77 (8.13) 9.15 7.92 7.31 5.38 
Four  31.93 (9.37) 9.8 8.53 7.33 7.38 
Six  55.65 (12.75) 14 15 13.41 13.24 
Main effect and interaction effect 
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 For grade 2, the result showed that the main effects of OTF (F (1, 12) =7.59, p<0.05) 
and PSTF (F (1, 12) =6.37, p<0.05) were found to be significant. The interaction between 
OTF and PSTF was not significant (Figure I). Post hoc analysis using the Fisher LSD tests 
indicated that the main effect of OTF was contributed by the difference between HH and the 
LL, in which the HH was significantly better than the LL (p<0.05). The significant PSTF 
effect was contributed mainly by the difference between HH and LL in which HH was better 
than the LL (p<0.05).  
For grade 4, there was a significant main effect of OTF (F (1, 14) =32.46, p<0.05) and 
no significant main effect of PSTF was found. No significant interaction between OTF and 
PSTF was found (Figure II). Post hoc tests (Fisher LSD test) showed that at both levels of 
PSTF, accuracy of low OTF pseudo-characters was lower than the HH and accuracy of high 
OTF pseudo-characters was higher than the LL. That means there was significant difference 
between the HH and LH (p<0.05), HH and LL (p<0.05), HL and LL (p<0.05).  
For grade 6, the main effect of OTF was marginally significant (F (1, 16) =4.43, 
p=0.051). No significant main effect of PSTF was found. The interaction effect between OTF 
and PSTF was not significant (Figure III). Post hoc tests (Fisher LSD tests) indicated that 
there were significant differences between the HL and LH (p<0.05) and the LL and HL 
(p<0.05).  
In sum, no significant interaction effect could be found across all three grades. There 
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were both significant main effects of OTF and PSTF in grade 2, only OTF in grade 4 and 
only a marginally significant main effect of OTF in grade 6.  
Figure I: Mean number of accuracy (out of 20) as a function of PSTF and OTF in grade 2 
 
Figure II: Mean number of accuracy (out of 20) as a function of PSTF and OTF in grade 4 
 
Figure III: Mean number of accuracy (out of 20) as a function of PSTF and OTF in grade 6 
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Results from error analysis  
Further analysis of the accuracy of logographemes at different positions within the 
pseudo-character was conducted to decide if the distribution of the positions of errors found 
in alphabetic script was also found in Chinese script writing. The distribution of overall 
correct logographemes at different positions within a pseudo-character was calculated. 
Results showed that the accuracy rate was the highest in the LU position for the three grades 
(Figure IV). A bow shaped pattern was shown in grade 4 and 6 in which the accuracy in the 
RB position was slightly higher than that LB and RU positions. The accuracy at all positions 
increased from grade 2 to 4 and then 6.  
Figure IV. Distribution of overall accuracy in different positions within the pseudo-character 
across grades 
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Position:  LU: Left upper LB: Left bottom RU: Right upper RB: Right bottom 
The distribution of accuracy at the four categories of pseudo-characters across grades 
was shown in Figure V. It showed that the accuracy rates of the four categories in grade 2 and 
4 were similar without a clear difference. The accuracy rates of the four categories increased 
in grade 6. Figure V showed that the accuracy rate gradually decreased from the high OTF 
categories to the low OTF categories. The trend was shown in the three grades.  
Figure V. Distribution of average accuracy in the 4 categories of pseudo-characters across 
grades 
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 The distribution of overall accuracy across grades was shown in Figure VI. It showed 
that the overall accuracy increased from grade 2 to grade 6. The increase in overall accuracy 
was small from grade 2 to grade 4. It became larger from grade 4 to grade 6.  
Figure VI. Distribution of overall accuracy across grades 
 
0
10
20
30
40
50
60
70
80
grade 2 grade 4 grade 6
grade
ov
er
al
l 
ac
cu
ra
cy
 (
x/
80
)
 
Further analysis of the error level was conducted. The nature of errors made by the 
participants was categorized as stroke, logographeme, or character level. There was no radical 
level error since the logographemes used in the study did not combine to form radicals. 
Stroke level errors referred to the errors that could not be perceived as logographeme, radical 
or character. For example, the target  became . For the logographeme level errors, 
the target and response had at least one identical logographeme in each of this kind of errors. 
For example, the target  became . The target logographeme “ ” was substituted 
by “ ”. Character level errors referred to the errors that all the logographemes in the 
response were not visually similar to those of the stimuli. For example, the target  
became . The distribution of error level across grade was shown in Figure VII. According 
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to Figure VII, the errors made in the task were all at stroke or logographeme level. The 
number of errors made at logographeme level was greatly more than that at stroke level. This 
error pattern was found across the three grades.  
Figure VII. Distribution of errors made in the delay copying task across grades 
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Discussion:  
The basic processing unit of writing in Chinese  
In this study, the errors made in the task by the three grades were majority at 
logographeme level. The study also showed that writing performances of grade 2 and 4 
students were significantly affected by the OTF effect, with high OTF better than low OTF. 
Reason for the marginal significant effect of OTF in grade 6 may be attributed to the increase 
in processing unit of writing, although all errors made by grade 6 were at logographeme or 
stroke level. This can be attributed to the choice of logographemes in the study. In the study, 
the two logographemes on each side did not combine to form radical in the pseudo-characters 
which helped to prevent the combination frequency of logographemes in confounding the 
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result. The large difference between the number of logographeme errors and stroke errors 
supported that logographeme is the basic processing unit in writing Chinese (Law & Leung, 
2000). This also agreed with Han et al. (2007) that logographemes were the representational 
and basic processing unit in Chinese character writing.  
The role of positional information of logographemes in the writing process 
From the result of the study, significant main effect of PSTF was found only in grade 2. 
Post hoc analysis indicated that the significant main effect of PSTF in grade 2 was 
contributed by the difference between the HH (OTF high and PSTF high) and LL (OTF low 
and PSTF low) pseudo-characters. No significant effect of PSTF was found within the high 
OTF category or the low OTF category. Therefore, conclusion could not be made about 
whether the main effect of PSTF was contributed by the difference between high and low 
PSTF categories or the effect of OTF only. Since significant PSTF effect was not found in 
grade 4 and 6 and within the high OTF or low OTF categories in grade 2, the result did not 
provide evidence to support the hypothesis that positional information of logographeme was 
involved in the process of writing.  
The pattern of positions of errors  
 Results from error analysis showed that the accuracy rate was the highest in the LU 
position. It decreased and became steady at LB and RU and slightly increased at RB in grade 
4 and 6. This followed the trend of the decaying effect of temporally held representations 
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proposed by the study of Badecker et al. (1990). The LU position is the initial position in 
Chinese characters writing, so the accuracy rate in LU position was the highest. The absence 
of gradual decrease in accuracy from LB position to RU position and then RB position may 
be attributed to the different sequence of writing the characters. From the error analysis 
results, it reflected that students might write in the sequence from LU to LB and then from 
RU to RB or the sequence from LU to RU and then from LB to RB. Unlike alphabetic 
language, there were different sequences of writing of the logographemes within a character 
which accounted for the varying order of positions of different people.  
Furthermore, the bow shaped pattern was only found in grade 4 and 6. Absence of bow 
shaped pattern in grade 2 in the results may be attributed to low number of accuracy. The 
reason of low accuracy rate in grade 2 may be that four logographemes per target were 
overloaded for the memory span of grade 2. Logographeme in RB position failed to benefit 
from the reduced interference effect due to the presence of one neighboring logographeme 
which simulated the letter in the last position of a word in the situation of alphabetic script.  
The developmental trend of processing unit in writing across grades 
From the result, there was no significant interaction between the OTF and PSTF across 
the three grades. There were both significant main effects of OTF and PSTF in grade 2. As 
significant PSTF effect was not found between the high and low PSTF categories within the 
high OTF or low OTF category, conclusion about the main effect of PSTF could not be made. 
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In grade 4, there was significant OTF effect only. No significant PSTF effect was found. For 
grade 6, there was only marginal significant OTF effect but no significant PSTF effect. This 
implied the reducing significance of OTF effect in grade 6. This showed that although 
logographeme was the basic processing unit in writing for the three grades, the processing 
unit might not be only logographeme in grade 6. This might be explained by the increase of 
the size of the basic processing unit in writing. According to Shu (2003), the basic processing 
unit in writing Chinese character increases from stroke to radical as the children get older.  
 In conclusion, based on the data collected and result analysis from the delayed copying 
task of pseudo-characters from grade 2, 4 and 6, this supported the claim that logographeme 
is the basic processing unit in writing Chinese characters (Law & Leung ,2000). However, 
the data collected and result analysis did not support the hypothesis that the positional 
information of logographeme plays an important role in the processing of writing Chinese 
characters.  
 The results also showed the trend that there might be an increase in processing unit as 
the age of children increases. The logographeme level processing became less significant 
during the writing of Chinese characters as age increases.  
 Furthermore, the analysis of positions of errors within a target showed that there was a 
trend of the decaying effect of temporally held representations proposed by the study of 
Badecker et al. (1990). On the other hand, the result did not show a clear interference effect 
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suggested by Badecker et al. (1990) as the bow shaped pattern was only found in grade 4 and 
6.  
Educational implications 
 From the investigation of the developmental trend and the error analysis of the delayed 
copying task of primary school students, the writing performance of school aged children was 
studied. Result of study showed consistent result to previous study that logographeme is the 
basic processing unit in processing of writing Chinese characters (Law & Leung, 2000). This 
provided useful educational suggestions for the Chinese teachers.  
 Under the educational system of Hong Kong, Chinese teachers usually stress on the 
practice of writing the whole character and memorizing the Chinese character as a whole unit. 
They usually teach the students stroke by stroke and viewed the character as a whole. They 
seldom stress on the sub-character processing in teaching the novel characters writing. 
Students are expected to develop the sub-character processing skills after repeated exposure 
of Chinese characters. The processing of logographeme is developed during the repeated 
exposure without emphasis or direct teaching from teachers. Students that fail to develop the 
sub-character processing skills spontaneously may result writing difficulties which may 
further hinder their learning of Chinese language.  
 In order to facilitate the learning of Chinese character writing, it is suggested that 
Chinese teacher should emphasize the teaching of basic processing unit of writing, which 
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refers to the logographeme teaching. Besides the facilitation of learning to write Chinese 
character and prevention of writing difficulties, this also helped students to develop decoding 
skills about Chinese characters. Moreover, the study also showed that there is an increasing 
size of the basic processing unit in Chinese character writing across grades. This may provide 
some insight for future educational program planning of Hong Kong primary grade students. 
Last but not least, the decaying effect of temporarily held representations found in alphabetic 
script proposed by Badecker et al. (1990) was noticed in the study. This may also provide 
some implications for the Chinese character writing teaching for primary grade students.  
Limitations and suggestions 
 The present study was conducted on 45 school aged students in Hong Kong which the 
data collected may be unable to show the holistic picture of realistic performance of Hong 
Kong school aged students. However, it provided a door and beginning for the further study 
and investigation of the role of logographeme and its positional information in the writing 
performance of Hong Kong children. Also, the study only recruited students from grade 2, 4 
and 6 which may not be able to show the development between consecutive grades. It is 
suggested that future study can include subjects from the six grades in order to have a better 
understanding about the developmental trend of writing processing. Moreover, only 
pseudo-characters in left-right configuration were used. Study of characters with other 
configurations is suggested for a more complete understanding of Chinese character writing.  
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 Lastly, only delayed copying task was used in the study. Writing is involved in different 
tasks in the learning process but not only delayed copying. Therefore, tasks other than 
delayed copying are suggested to be included. Therefore, the results will be more 
representative of the writing performance of students.  
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